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(54) AQUEOUS RESIN COMPOSmON AND AQUEOUS PAINT 

(57) The subject of the present invention is to proi, 
vide a water-borne resin compositinn hRvinfl-gxc^ilept 
hydrophilici tv. that is, water reducibility or water dispers- 
ibility, can decrease the amount of organic solvent con- 
tained in a coating, has excellent curability, water 
resistance, flexibility, heat resistance, hardeness which 
are equivalent to those of solvent-borne amino resin, 
and which can decrease discharges in a dryer, and a 
water-borne coating comprised thereof- The above 
problem can be solved by a water-borne resin composi- 
tion comprising: 



HOOC 




amino resiri(A) obtained from amino compound (a) 
comprising at least one carboxyl group in a phenyl 
^ group of benzoguanamine, the amino compound 

^ (a) represented by chemical formula 1 and 

f/) water-borne resin (8) having a functional group 
reactive with the amino resin (A), and water-borne 
^ coating comprising the water-borne resin composi- 

O tion as an essential component. 
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Description 

BACKGROUND OF THE INVENTION 
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DISCLOSURE OF THE INVENTION 

That is, the present invention relates to 

(1) a water-borne resin composition comprising: 
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(chemical formula 1) 
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(2) a water-borne resin composition according to (1). wherein amino r^m (A) .s obtamed ^-^n^^^^^ 
aldehyde compound (b) to amino compound (a), and by etherificating with monohydric alcohol compound (c), 
^fa wtt "borne reiin composition according to (1). wherein amino resin (A) is obtained 
a and at least one compound selected from the group consisting of urea, melamine. benzoguanam.ne. cyclohex- 
anecarboguanamine, steroguanamine. acetoguanamine, phthaloguanamine. and spiroguanamine; 
") a w^"borne resin composition according to (1). wherein amino resin (A)is obtained by addrtj-^c^-"^ 
aldehyde compound (b) to amino compound (a), at least one compound selected from the SJ^^P 
melamine benzoguanamine. cyclohexanecartwguanamine. steroguanamine, acetoguanamine. phthaloguan 
amine and spiroguanamine. and etherificating with monohydric alcohol compound (c): 

tsTa wa'er-bTrne resin composition according to any one of (1 ) to (4) . wherein water-borne res.n composrt.on com- 
orises 1 0 to 80 weight parts of amino resin (A) and 20 to 90 weight parts of water-borne resin (B): 
l^fa wl^el^rne resin^mposition according to any one of (1) to (5). wherein water-borne res.n (B) having a func- 
tional group reactive with the amino resin (A), coirprises an activated hydrogen group; 

{7) a water-borne resin composition according to (6), wherein water-bome res.n (B) compnses a hydroxyl group 

S^'a waltbo'm^^^^^^^^ composition according to (6). wherein water-borne resin (B) comprises a N-alkoxyalkyl sub- 

T^^^ZV^^^o^o^Zr^n, to (6). wher.n water-borne resin (B) is water dispersed re.n 

'^T.T^^Tr:^::::^^. acceding to (9). Wherein water-borne resin (B) is obtained by emuls.n 
polymerisation of unsaturated monomers comprising unsaturated monomer having a funct.onal group wh.ch can 

;??ra"wStertaT^^^^^ according to (10). wherein unsaturated monomer having a functional ^^^^^ 

Which can react with amino resin (A) comprises at least one family selected from the 9^°"PJ=°;^'^^"9 °' ^^^^^^ 
alkyi substituted amide group. N-alkoxyalkyl group. N-methylol group, carboxyl group, and ^^^^^ f^^' '^^^ 
(12) a water-bome coating comprising a water-borne resin composition according to any one of (1) to (11) as an 
essential component. 

PREFERRED EMBODIMENT TO PRACTICE THE PRESENT INVENTION 
The components of the present invention will be explained below. 

Amino compound (a) comprising at least one carboxyl group in a phenyl group of benzoguanamine of the present 
invention, which is represented by chemical formula 1 is (chemical formula 1) 
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For example^ the compound comprising at least one carboxyl group in a phenyl group of benzoguanamine includes 2- 
3- or 4-(4.6-dtamino-1 ,3,5-triazine-2-yl)- benzoic acid. 

From the point of view of ease of separation in synthesizing, among these compounds. 2-(4. 6^Jiamino-1 3 5- tri- 
azine-2-yl)-benzoic add is used easily ' ' 

Amino resin (A) used in the present invention which is obtained from amino compound (a) which comprises at least 
one carboxyl group in a phenyl group of benzoguanamine and is represented by chemical formula 1, includes amino 
resin obtained from amino compound (a) and at least one compound selected from the group consisting of urea mela- 
mine, benzoguanamine. cyclohexanecarboguanamine. steroguanamine, acetoguanamine. phthaloguanamine and 
spH-oguanamine. besides amino resin obtained by addition reaction of aldehyde compound (b) to amino compound (a) 
and then by etherificating with monohydric alcohol conpound (c). 

More spedficaliy. amino resin (A) is obtained by addition reaction of aldehyde compound (b) to amino compound 
(a), at least one compound selected from the group consisting of urea, melamine. benzoguanamine. cydohexanecar- 
boguanamine steroguanamine. acetoguanamine. phthaloguanamine. and spiroguanamine. and etherificating with 
monohydnc ateohol compound (c). Certainly, amino resin (A) used in the present invention can be prepared by mixing 
amino resin obtained by using the aforementioned amino compound (a) and well-known and conventional amino resins 
Aldehyde compound (b) used in produdng amino resin (A) of the present invention may be well-known and con- 
ventional aldehyde compounds used in producing amino resin. There are no particular limitations placed on the formal- 
dehyde, paraformaldehyde, acetaldehyde. propionaWehyde. butylaldehyde, and glyoxal. employed. From points of view 
of cost and reactivity, formaldehyde, paraformaldehyde, and glyoxal are preferably used. These compounds may be 
used alone, or in combinations of two or more. 

Monohydric alcohol compound (c) used in producing amino resin (A) of the present invention may be well-known 
ar^ conventional alcohol compounds used in produdng amino resin. There are no particular limitations placed on 
methyl alcohol, ethy alcohol, n-propyl alcohol, iso-propyl alcohol, n-butyl alcohol, tsobutyl alcohol, sec-butanol. tert- 
SLnf ^ ■ r""^ 1"? °^ 2-ethylhexyl alcohol, lauryl alcohol, ethylene glycol monomethyl ether, 

ethylene glycol monoethyl ether.amouefhylene glycol monobutyl ether, aryl alcohol and the like employed as represent- 
ative compounds. These monohydric alcohols may be used alone, or in corrtinations of two or more. From the points 
o view of reaction properties, cost, and cross-linking properties of the obtained amino resin, methyl alcohol n-butyl 
alcohol, isobutyl alcohol, and isopropyl alcohol are in particular preferably used, among these monohydric alcohols 

In order to prepare amino resin (A) of the present invention, the well-known and conventional manufacturing meth- 
odte can be applied. For example, amino resin (A) of the present invention can be prepared by adding 1 .5 to 8 0 mol of 
aldehyde compound (b) and 4.0 to 20.0 mol of monohydric alcohol (c) to 1.0 mol of compounds having amino group 
comprising amino compounds (a) whidi comprise at least one carboxyl group in a phenyl group of benzoguanamine 
and IS represented by chemical formula 1 , and then reacting these material components. 

For instance, amino resin (A) of the present invention can be obtained by adding amino compound (a) to the solu- 
^on obtained by adding aldehyde compound (b) in monohydric alcohol (c). and by reacting them under the presence of 
aca catalyst, and the temperature is in a range of approximately 40 to 120OC for 20 to 180 minutes, and thereby con- 
densation reaction and etherification reaction are carried out simultaneously 

Othenwise. amino resin (A) of the present invention can also be obtained by adding an amino compound, sudi as 
melamine. benzoguanamine and the like, beside amino compound (a) which comprises at least one cartjoxyl group in 
a phenyl group o benzoguanamine. and is represented by diemical formula 1 . to the solution obtained by adding alde- 
hyde compound (b) in monohydric alcohol (c). and adding amino compound (a) which comprises at least one carboxyl 
group m a phenyl group of benzoguanamine. and is represented by chemical formula 1 during condensation and eth- 
errticmion reactions. 

It is preferable that amino resin (A) used in the present invention is checked for viscosity, molecular weight toler- 
ance against alcohols or hydrocarbons, and the like during the reaction, and then the reaction be terminated when the 
desired specified values thereof are obtained. 
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An.no ,..n ,A, p.<*a,«. b, *e reac«ons can be f J jno^«Jo 

Examples of water soluble organic solvents include 

^ZTJ:^ .*lch ale sligMy sCuble in «a.e, and wata, InaoWe sol«nB. induda 

K«nes sucn as mamyl ^ k«ne, 2.6..ima«>,l-4*ap»ona. ^-cdanone. mlh,! am,l Na»n,. cydohax- 

, methyl-2-propanol. benzyl alcohol, furfuryl alcohol, and the like ^.^^^1 
esters, ethers, and ether esters such as mej,yi ^^^^'^^^^^^^ glycol ace- 

acetate, isobutyl acetate, isoamyl acetate, ethylene ^^y^":°"^^^^ ^^^^ SVettioxypropyonate, pro- 

Srocarbons such as toluene, xylene, cydohexane. n-hexane. octane, mineral spirit, petroleum mixture solvent. 



and the like. 
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tnan. ,ne «=.a.*=rne an.no re^n can be P'=I-«','=»^'S,,:^'L^^^^ 

r:^or^rrri^.'^^x%r^^^^^^^ 

in which amino resin (A) is to be used. ♦l,^^^* with sik;)ii in well-known and conven- 

Amino resin (A) can be hydrophilic by neutralizing the 9^"^^ solution com- 

tiona. manners. Concretely ^^Vdrophilic treatment con^nses the s^^^^^^^^^ ^^.^ 
prising amino resin (A) during stirring, and thereby phase ^^^"'"^'^^^^ Tn general, it is preferable 

In hydrophilic treatment, it .s also preferable to st r by using a Knw/n 1^ 
nizer. and the like which give mechanical sheanng stress. ^'^^^J^^ to use a water soluble 

addition, in order to obtain a stable water solution compnsing amino resin (A^ it is preterawe 
organic solvent water while the above machines or ultrasonic '"^^.^ '^^.^^^^^^^^^ ... ^vater-borne resin having 

AS water-borne resin (B) having a functional group ^^^^-^^J^ having a functional 

a functional group reactive with the amino resin (A) may be "S^; SPf,^"^"^' ^^^^^^^^^ examples 
hydrogen group reactive with the amino resin (A) can be used without ^^^^'^^'^^^^^^ group. N- 

o?the funSonal hydrogen group, include hydroxyl group. 9;°^^^^^^^ an a^J^Sd'mc^on^ group 

alkoxyalkyi group. N-methylol group, and the like. In addition, water-borne resm (B) having an activatea 
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comprises the aforementioned functional group, and an acid group such as carboxyl group, sulfonic acid group, and the 
like, or basic group such as an amino group, and the like, which are helpful for making the composjtion'liydrophilic. 

As water-borne resin (B) having an activated functional group, any resin which has the aforementioned functional 
groups, and addic group or basic group which are helpful for making the composition hydrophilic. can be used without 
particular limitations. Representative examples of water-borne resin (B). include acrviiq resin. pol^ilepresin,.j!Ja^^ 
rgsin, epo2M;es^ uret hane res in.and the like. Among these resins, water-borne reSn^neutralized with well-known and 
conventional volSile basic compounds, and the like, is preferably used. 

Examples of the resin comprising hydroxyl groups and carboxyl groups, include polyester resin, aaylic resin, epoxy 
resin, and the like, which are obtained by the following typical manufacturing methods (a) to (c). 

(a) polyester resin obtained by condensing the following alcohol component and acid component, and if necessary 
by using monobasic acid such as benzoic acid, tert-butyl benzoic acid, and the like as acid component at the same 
time. 

alcohol component; dihydroxyl alcohols such as ethylene glycol, propylene glycol, 1 ,3-butylene glycol, 1 .6-hexan- 
ediol. dipropylene glycol, neopentyl glycol, triethylene glycol; polyhydric alcohols such as trimethylol ethane, tri- 
methylol propane, trishydroxymethyl amino methane, pentaerythrit. dipentaerythritol, diglycerin. and the like, 
acid component; polycarboxylic acids and acid anhydrides thereof such as (anhydrous) phthalic acid, isophthalic 
acid, terephthalic acid, (anhydrous) succinic acid, adipic acid, azelaic acid, sebacic acid, tetrahydro (anhydrous) 
phthalic acid, hexahydro (anhydrous) phthalic acid, (anhydrous) Himic acid ( (anhydrous) 3,6-endomethylene- 
1,2,3,6-tetrahydro-phthalic acid), (anhydrous) maleic acid, fumaric acid, itaconic acid, (anhydrous) trimellitic acid, 
"^yjenejiichrohexene-tricarboxylic acidjanhydride 

In addition, alkyd resin obtained by reacting three components, that is. b y adding fat and oil comp^^^^ys^ , 
/ arej2ixtuLe^of^atJeast^ona.compound-^ fromjhe grou p, consis ting oToil components such as castor oil. 

/ dehydrated castor oil. tung oil. safflower oil. soybean oH. linseed oil. tall oil, coconut oil, and fetty acids thereof, and 
j the like, to the abovementioned acid components, and alcohol components, and by reacting them. Moreover, mod- I 
\ if ied polyester resin obtained by graft polymerization^^ vjnyJjmojiQr^ alLacryJic monomers and polyester / 

resin having unsaturated doubl ebonds. ~ ' •'—---^-----■-■^^^^.^..^ 

(b) vinyl copolymer, above all, acrylicTesih having a number average molecular weight in a range of approximately 
5,000 or more, more preferably in a range of approximately 5,000 to 30,000. which is obtained by using vinyl mon- 
omer having hydroxyl group such as p-hydroxymethyl (meth) acrylate, p-hydroxyethyl (meth) acrylate. p-Mroxy- 
propyl (meth) acrylate. p-hydroxyamyl (meth) acrylate, p-hydroxyhexyl (meth) acrylate, and vinyl monomer having 
carboxyl group such as (meth) acrylic acid, maleic acid, fumaric acid, as main components. 

in addition, by using vinyl monomer can copolymerize these monomers such as alkyi (meth) acrylates such as ethyl 
(meth) acrylate, butyl (meth) acrylate, 2-ethylhexyl acrylate (2-ethylhexyi (meth) acrylate], cyclohexyl acrylate 
[cyclohexyl (meth) acrylate], methyl methacrylate, and the like. 

vinyl monomers having N-alkoxyalkyI substituted amide such as N-(methoxymethyl) acrylamide. N-(isobuthoxyme- 
thyl) acrylamide, N-(buthoxymethyl) acrylamide, and the like, and aromatic vinyl monomers such as styrene. vinyl- 
toluene, a-methylstyrene, and the like, and by copolymerizing them. 

(c) epoxy resin having a number average molecular weight in a range of approximately 5.00 or more, more prefer- 
ably in a range of approximately 500 to 5.000. which is obtained by addition reaction of polycarboxylic acids such 
as (anhydrous) phthalic acid, isophthalic add, terephthalic acid, azelaic acid, tetrahydro (anhydrous) phthalic acid, 
(anhydrous) trimellitic acid, (anhydrous) pyromellitic acid, and the like, to diglycidyl ether type epoxy resins such as 
bisphenol A diglycidyl ether, bisphenol A di-p-methyldiglycidyl ether, tetrahydroxyphenyl methanetetraglycidyl 
ether, novolak glycidyl ether, diglycidyl ether of addition product of alkyleneoxide to bisphenol A. 

Representative examples of basic compounds used to be hydrophilic these resins having hydroxyl groups and carboxyl 
groups, there are no particular limitations, include inorganic bases such as sodium hydroxide, potassium hydroxide, and 
the like; alkylamines such as monomethylamine. dimethylamine. monoethylamine. diethylamine. triethylamine, and the 
like; hydroxylamines such as N-methylamino ethanol, N. N-dimethylethanolamino. N, N-diethyiamino ethanol, 2-amino- 
2-methylpropanol. diethanolamine. triethanolamine. and the like; morpholine. ammonia/ and the like. Certainly these 
compounds may be used alone, or in combinations of two or more. 

In particular, so-called volatile bases are preferable. Representative examples of the volatile bases include organic 
amines such as monoethanolamine. dimethylamine. diethylamine. triethylamine. triethanolamine. diethylethanolamine. 
N.IM-dimethylethanolamine. morpholine. and the like. Amount of these bases may be used in which carboxylic groups 
of these resins containing hydroxyl groups are neutralized at least partly. Acid value of solid components contained in 
water-borne resin (B) having carboxyl groups is. in general, preferably in a range of approximately 10 to approximately 
200. When the acid value is less than 10, the hydrophilicity thereof is inferior. When the acid value is more than 200, 
water resistance thereof is inferior. 
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Moreover, the reactive group Of water-t^rne resin (B) is on, h^^^^^^^^^^ 

of the solid components contained in water-borne -^'^ '"^ ^^^^^ ZSer resilnce'and the like of 

than 5. the cross-linking density is low by any means. ther^bV 'n ^^^^^^ ^^re thTn 250 in particular, flexibility of the 
the Obtained cured f ilm become easily '"<«rion When the h^^^^^^^^ fangel pr^^^^^^^ However. 

raiearru^^^^^^^^^^^ 

as N-alkoxyalkyI substituted amide, and the hke. polymerization of monomer mb^respm- 

mers containing functional group for ^ross-hntang mdiKJe N^etho^^^^ ^. 
acrylamide, N-isobuthoxymethyl (meth) acrylam.de. N-n-buthoxymett^yl (m^^^^^^^ ^ 
me;s confining N-alkoxyalkyl substituted amide ''^^^f;;^ "^^^^^^^^ contain- 

group and vinyl monomere conlaining kinctlonal group for cross-linking, mcliida 
' ,n,em, aorylales sue. as me»^ (n«.l., acr,la,e, «nyl (m*) ->*;;^ "^^^^St^^ 
(mSh) acrylate. 2-(meth) acryloyloxyethyl acid phosphate, benzyl (meth) acrylate. and the like, 

» rjrr.s^r.irn::i:.isss^Jr=?^^ 

55 (1) preparing method comprising the steps of radical polymerizing vinyl monomers in the presence of aM resin 
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aforementioned vinyl monomers under these conditions, and the like. 

Moreover, representative examples of preparing methods of aaylic modified epoxy resin include 

not preferable ^ ^ containing functional group for cross-linking are 

.ion In?'^ ''^"i*^'^' limitations placed on unsaturated monomer used in water-borne resin (B) obtained bv emul 
roSrH!fl'T"°"'^'l^^'^"3 9^°"P ^"^^ «^ methacrylic add, maleic acid fumaric acid Ita- 

?:Syrx;etS^^^^^^ 

aSlt: ^'^"'^^ -^ethacrylate. allylglycidyl ether, 

UllSwflS ^^^"9 bo"d such as acrylamide. methacrylamide. N-alkylacrylamide and the like- 
a^ -^-'Molamide bond such as N-meth,o.acrylan.de. LetSetha^nirde. 

unsaturated monomers having N-alkoxyalkyI substituted amide bond such as N-methoxymethylacrvlamide N 
re~~-^^^^^^^^ 

wate^bo"rresin"ilo?: °' '''''^'^'^ polymerization, storage stability of desired 

is preflSSy^aTr^^^^^^^^ ^-'^ (A) - unsaturated monomers 

mers When uLturotlS 1?!. ! Preferably 5 to 50 weight parts against 100 weight parts of unsaturated mono- 
wlnht ""saturated monomers havng a functional group reactive with amino resin (A) Is used at less th^ 3 
TattKp :Stt:'^^^^^^^ becomes, lower, and water re^stance. hardeness and theike c^f he c"ed 

.ruii tS^ sSfv o wlr H^nf 1^*^^*°^"^ «>"Position are easily inferior. When more than 70 weight parts 
are not^Se ' ^'^"^^'^^'o^ ^^^y becomes inferior. TTierefore. these Les 

imatl°T?o?0 wdSnll'"!;'"'^ 7"T'^ '"''"^ ""^^'"^^♦^^ '^^"O'"^^ is preferably approx- 

wnen unsaturated monomer having cartDoxyl group is used at less than approximately 1 weight part, the stability of 
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water dispersed resin is inferior. When more than approximately 50 weight parts is used, in particular water resistance 
and the like of the cured material comprised of the water-borne resin composition are easily inferior. Therefore, these 
cases are not preferable. 

In addition, there are no particular limitations placed on other unsaturated monomers which can copolymerize 
5 these monomers, and any well-known and conventional monomer may be used. Representative exanples of the mon- 
omers include acrylates such as methyl acrylate. n-butyl acrylate. 2-ethylhexy! acrylate, and the like; methacrylates 
such as methyl methacrylate, ethyl methacrylate. n-butyl methcrylate. cyclohexyl methacrylate. and the like; maleic 
acid fumaric acid, itaconic acid, and the like; vinyl esters such as vinyl acetate, vinyl propionate, vinyl tertiary carboxy- 
late and the like; aromatic vinyl compounds such as styrene. vinyltoluene. and the like: heterocyclic vinyl compounds 
10 such as vinylpyrrolidone and the like; vinylidene halides such as vinyl chloride, acrylonitrile. vinyl ether, vinyl ketone, 
vinylidene chloride, vinylidene fluoride, and the like: and a-olefins such as ethylene, propylene, and the like. Certainly, 
these compounds may be used alone, or in combinations of two or more. 

Moreover, from the points of view of chemical stability of water dispersed resin to organic solvents and solvent 
resistance of water-borne resin composition, as unsaturated monomers which can copolymerize these monomers, it is 
75 also possible to use unsaturatedmonome^^ grouejyving^Sross^^ structujgsjnjyatgKi 

r esin parti cles. " 

There are no particular limitations placed on the unsaturated monomers having a functional group giving cross-linK- 
ing structures in water dispersed resin particles. Representative exanrples thereof include 

20 un saturated moaQ macsJbavinQj3ydrolvtiasii^qroup such as^^io^teWQE^^ vinyltrimethoxYsilane. rffigthggy- 
Inyyo^gyltnmethoxysi^ and thgJik©^ 

unsaturated monomers having isocyanate group such as acryloylisocyanate. phenol additives of acryloylisocy- 
anate ethyl, and the like; and 

jUQQOmfiES-baving unsaturated.d ouble±>ODd$^ 2 or greater such afi-dLyinyJbenzene. allyl methacrylate. ethylene 
25 glycol dimethacrylate. trimethylolpropane triacrylate. triallyl cyanurate. and the like. These compounds maaJge 
us ed alone, or in co mbinations of two or more. 

In order to control a molecular weight of the obtained copolymer in emulsion polymerization of unsaturated mono- 
mer components, it is possible to use chain transfer agents. 
30 There are no particular limitations placed on the chain transfer agents. Representative examples of the chain trans- 
fer agents include 

alkyi mercaptans such as n-octyl mercaptan. n-lauryl mercaptan, tert-hexadecyt mercaptan, and the like: 
alkylbenzyl mercaptans such as benzyl mercaptan. dodecylbenzyl mercaptan, and the like; 

35 thiocarboxylic acids such as thioglycollic acid, thiomalic acid, and the salts thereof and the like: 
alkyI thiocarboxylates such as n-butyl thioglyconate. dodecyl-3-mercaptopropionate, and the like; 
thiols containing nitrogen such as monoethanolamine thioglycolate, and the like; 
mercaptans having reactive functional groups such as trimethoxysilylpropyl mercaptan and the like; and 
dimer type chain transfer agents such as a-methystyrene dimer. and the like. Moreover, in addition to these chain 

40 transfer agents, organic amines such as triethylamine. tributylamine, and the like: organic solvents such as carbon 
tetrachloride, acetaldehyde. and the like are used. Certainly, these compounds may be used alone, or in combina- 
tions of two or more. 

Moreover, from the point of view of stability of polymerization, it is preferable to use surfactants, because emulsion 
45 polymerization is carried out in preparing the water dispersed resin (B). 

There are no particular limitations placed on the surfactants, any usual surfactant used in emulsion polymerization 
can be used. Representative examples of the surfactants include 

anionic surfactants such as sodium alkylbenzenesulfonate. sodium alkylsulfate. sodium dialkylsulfosuccinate. 
50 sodium alkylphenylpolyoxyethylene sulfate, ammonium alkylphenylpolyoxyethylene sulfate, and the like; 

nonionic surfactants such as polyoxyethylene alkyI ether, polyoxyethylene alkylphenyl ether, polyoxyethylene-poly- 
oxypropylene block copolymer, and the like, and 

surfactants having unsaturated double bond therein, so-called reactive surfactants, and the like. There are no par- 
ticular limitations placed on the amounts used of these surfactants. However, in general, the amounts used of sur- 
55 factants in emulsion polymerization is suitable, that is. a range of approximately 0.2 to 10 weight parts against 100 
parts of unsaturated monomer components is suitable. 

Emulsion polymerization of unsaturated monomers is carried out by well-known and conventional methods. For 
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example, the emulsion polymerization of unsaturated monomers can be carried out by using approximately 0.1 to 5 
weight parts of initiator, approximately 50 to 1 ,000 weight parts of water, against 100 weight parts of unsaturated mon- 
• omer component, and then polymerizing them at a temperature in a range of approximately 40 to 90**C. 

Moreover, the emulsion polymerization is carried out by using both the above initiator, and approximately 0.1 to 5 
5 weight parts of reductants together at the same time, a so-called redox polymerization. In this polymerization, it is also 
possible to use compounds producing so-called multicharged metallic salt ions such as iron ion, copper ion, and the like 
as initiators together at the same time. 

Examples of initiators which can be used the above reactions include persulfurates such as potassium persulfurate. 
sodium persulfurate, ammonium persulfurate. and the like; azo initiators such as azobisisobutyronitrile. the salts 
10 thereof, and the like; and peroxide initiators such as hydrogen peroxide, tert-butyl hydroperoxide, cumene hydroperox- 
ide, and the like. Representative examples of the above reductants which can be used with these initiators at the same 
time include sodium sulfoxylate formaldehyde, sodium pyrosulf ite, L-ascorbic acid, and the like. 

F=rom the point of view of practical use. concerning with solid content in emulsion polymerization, it is preferable that 
the solid content of water dispersed resin (B) used in preparing water-borne resin composition of the present invention 
15 is approximately 10 to 70 weight %. Moreover, the unsaturated monomers, the initiators, and the reductants are added 
in well-known and conventional manners such as a batchwise. continuous dropwise, divisional adding, and the like. 

Namely, many emulsion polymerization methods such as emulsifier free emulsion polymerization, seeded emul- 
sion polymerization, microemulsion polymerization, power-feed method, shot growth method, and the like can be 
applied in addition to a popular emulsion polymerization. Moreover, water dispersed resin (B) can be obtained by mixing 
20 2 or more kinds of water dispersed resins respectively obtained by emulsion polymerization. 

The water dispersed resin (B) prepared above methods can be used alone. However, when water dispersed resin 
(B) is obtained by using the above unsaturated monomers containing carlxjxyl group, from the point of view of compat- 
ibility with amino resin (A), and stability of the obtained water-borne resin composition, it is preferable to neutralize the 
obtained water dispersed resin (B) with a basic compound. There are no particular limitations placed on the usable 
25 basic compounds. Representative examples of the usable basic compounds include inorganic bases such as sodium 
hydroxide, potassium hydroxide, and the like; organic amines such as methyiamine, isobutylamine. triethylamine, 
monoethanolamine. N.N-dimethylethanolamine, morpholine, and the like; and ammonia, and the like. 

If necessary, so-called accelerators of curing may be used as so-called curing agents in the water-borne resin com- 
positions of the present invention, such as sulfonic acid catalysts such as p-toluenesulfonic acid, dodecylbenzenesul- 
30 fonic acid, dinonylnaphthalenedisulfonic acid, and the like; phosphoric acid catalysts such as phosphoric acid, methyl 
phosphorate, ethyl phosphorate, butyl phosphorate, and the like; amine salts thereof blocked by the aforementioned 
volatile bases (basic compounds). These catalyst may also be generally used in a range of approximately 0.1 to 1.0 
weight parts to 100 parts of solid components of the resin. 

Moreover, it is possible to arrange and roll any additives such as leveling reagents, anti-foaming reagents, lubri- 
35 cants, pigments dispersing reagents, anti-dropping reagents, anti-color separation reagents, matting reagents, UV 
absorption reagents, age resisters, and the like, in addition to well-known and conventional pigments for coatings or 
inks 

When these curing catalysts, pigments, and additives are used, it is possible to accept well-known and conven- 
tional mixing methods or rolling methods such as roll-mill, sand-mill, ball-mill, paint mixer, and the like. 
40 The water-borne coating composition of the present invention can be coated in a well-known and conventional 
methods such as immersion coating, brush coating, spray coating, roil coating, and the like. Moreover, the water-borne 
coating composition of the present invention can be coated on the surfaces of many materials such as wood, paper, 
fiber, plastic, ceramics, inorganic cement, iron, non-iron metals, and the like, for example, then can produce excellent 
properties. 

45 Water-borne resin compositions of the present invention are useful as a binder or an additive for coatings, proc- 
essed paper goods, processed fiber goods, adhesives, inks, and other coatings. 

Moreover, the water-borne coatings of the present invention can produce excellent cured film by baking in a range 
of approximately 80 to 300°C for 5 seconds to 30 minutes. The water-borne coatings of the present invention can be 
used in many ways. However, in particular, the water-borne coatings can produce extreme properties for water-borne 

so coatings used for metal materials or metal goods, above all, for metal cans, film • laminate cans, and the like used for a 
drink or a food, and for PCM (precoated metal). 

Examples 

55 Next, an embodiment of the invention will be more specifically explained by giving manufacturing examples, compara- 
tive manufacturing examples, examples, and comparative examples. Unless specified othenwise. reference in these 
examples to parts and % refers to relative weights. 



10 



EP 0 860 473 A1 

(„anuto*nng .xample 1) l««n,p,e o, «e p-CK.u*n o. 2-(4.6^ami«,., .3.5-,nazine-2.y«-ben.oic acid] 

group ol benzoguanamine. sulfoxide placed in a reaction vessel made 

' n'S'ob°S"b:iS;S.Snewaswaa.ed..«l^^^ 

*'°.o;V«o,M4.6^,a.i™-l.3.~2-,.,*^^^^^^ 
, ^ 85-C 10, 5 hours. Alter lhal. 225 parts ol water " '"'"^^'^'^ 1.200 parB ol watar and 1.200 

:s::rrrr::d^:orr.irr,s^^^^^ 

a melting temperature of 250°C was obtained. 

0 (Manufacturing example 2) [example of production of amino resin (A-1)] 

a31partsof2-(4.e-diamino..3.5.triazin.2-^^^^^^^^^^^^^ 

of Koei formit NB [marketed by Koei Chem^l 'ndustr.^Co L^^' J^^^^^^^^^ in a four-necked flask fitted 
dehyde / n-butanol / water = 4 / 5 / 1 (weight P^/*^)^- ^'^^^1 0 part^^ 
,5 with a decanter, a stirrer, and a thermometer, hea ed ^'l^^i'^^ln^a^^^^ 3 hours. Then the pH thereof was 

The reacted solution was dehydrated while refluxing. and was ^ater „ere distilled off 

controlled to 8.0 with N.N-dimethylethanolamine. No-reacJ^ ,esin 

under reduced pressure (80 mm Hg) until the Percentage of ^nobutyl ether, 

reached at 70 %. After that, the reacted solution -^^^^J^ f ^^f ^ ^^^^ (measuring condi- 
in this way. the object resin sokjtion having ^O^Vl^.'^f .^J^^" and the color number measured in 

s;si°!:^t^r?^^^^^^^^^^ 

amino resin (A-1). 

35 (Manufacturing example 3) [example of production of amino resin (A-2)] 

'p^TriSirr^a^r^^^i^eX^ »e.3 par. . el^lene 

glycol monobutyl ether. ^^00/ ^* .^r^mnnnpnt*^ were non-volatile (measuring condi- 

in this way, the object resin solution ^av-ng 60.3 % of frie (»mf»nente ^^^^^^ ^^^^ 
45 tions=1 08-C / 2hour) was obtained. The viscosity thereof was G-H. and the color numoer me 
inafter. the obtained resin is abbreviated as amino resin (A-2). 

(Manufacturing example 4) [example of production of amino resin (A-3)] 

„ S«parBOI2K..S^Ia.ino.,.3.5.V,a.n.2.^2Lt,SS-^ 

and 21 0 parts of n-butanol were placed in a four-necked f laskf itted with a decanter. 

while stirring, and then reacted at SCC for 1 hour. ^ ^^^^^^ ^as 

The reacted solution was dehydrated while refluxing. ^'^'^'t^J^^l^^^^ and water were distilled off 

controlled to 8.0 with N.N-dimethylethanolamine. No;-read^ forn^^^^^^^^^ .stained resin 

55 under reduced pressure (80 mm Hg) until the P^^<=«S °' ether. 

reached at 70%. After that, the reacted solution was d uted wi h 40^ pa^^^^ non-volatile (measuring condi- 
in this way. the object resin solution having 60.1 % of tiie ^rnpo^^^^^^^^ number hereof was 1 or less. Herein- 
tions=108'>C / 2hour) was obtained. The viscosity thereof was S-T. and the color number tne 
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after, the obtained resin is abbreviated as amino resin (A-3). 

(Manufacturing example 5) [example of production of amino resin (A-4)] 

' dehraKp?/of;r^^^ 

mometer. heated while stirring anaZZT£l JZT^^^^^ "il" ^ ^ « ^^^^r- 

with N.N<Jimethylethanolamine Non rrad^forS^^ to 8.0 

sure (80 mm Hg) until the percentaaeTn^n ""^^'^ '^'^^'''^^ °« ""^^r reduced pres- 

. After thauhe rled s^^^nT^LZ:^^ ^^^^^^^^^ --ed at 97 

Hereinafter, the obtained rSsXlt^^s Sr^^^^^^^^^^ ^'^^ """"^^ ^^^^^ ^ - 

'5 (Manufacturing example 6) [example of production of amino resin (A-5)] 

eter, the temperature thereof was raised ta^^rllZL.y *^ ^ decanter, a stirrer, and a thermom- 

so-utionwasdehydr^edwhileTiL^-ranr^^^^^^^ 

prised Of the obtained resin reach^at S % ^ ''"'"""^'^^ components com- 

25 resinlTuSIi^wSI r% Sr^orl^^otri? '"^^ ^ ^'^^ ^'^ -V. the object 

prised, the viscosity th^eof tas ap ZthTcl7 n conditlons= 108-0 / 2hour) was cim- 

abbreviatedasamL rfsM^S) ' °^ obtained resin is 

(Manufacturing example 7) [example of production of amino resin (A-6)] 

forma!iSal'?20 par?^^^^^^^^^ r ' ''^^ °' ^^--^-amine. 97.8 parts of 92 % 

a thermometer. Then the pH^ S w^c^p;'^^^^^^ « condenser, a stirrer, and 

etherified at 70oc for 4 houVs Ate° me nH N.N-d.methylethanolamine. heated while sti-ring. and 

35 reacted formaldehyde, methanol ar^d wie^were^ T ' ^ ^.N-dimethylethanolamine Non- 

ofnon-volati.ecomUntscCrrsiX:;^Sn;^^^^^^^^^ 

with 120. 1 parts of ethylene alvcni mnn«h. ^,,1 l^L !T '^^^"^ ^ ^"^ ^ner that, the reacted solution was diluted 
solution was obtiS^fn whiSsTof^^^^^^^^^^ ^'^V' object resin 

comprised, viscositrther^f was G t l^ i^^ T'^ non-volatile (measuring conditions^lOS-C /2hour) was 
^0 abbreviated asTml^e^S^lr.^). ^ °^ "Stained r^in is 

(Comparative manufacturing example 1) [example of production of butylated melamine resin (X-1)] 

« fittedwKL™^^^^^ 

the temperature thereof was S tf^^^^^^^^ T^" "^"^^''^^ to 6.0 with 50 % phosphoric acid 

tion was dehydra^ wh^e J^^^^^^^^ T"^' '"^^'^^^ at go-C for 1 hour. The ricted solu: 

water were dialed Off ui^er^^S^^^^^^ ^"""^ ^°"--<^«^ formaldehyde, n-butanol. and 

of the obtained resin reached at 70 % percentage of non-volatile components cx)mprjsed 

was comprised, the viscolty tt^o^wL RTand ^^^^^ 

resin is abbreviated as butyfat^l meSe^^^^^^^^ ' °^ "«^«'"«««^- °btaned 

(Comparative manufacturing example 2) [example of production of methylated melamine resin (X-2)] 

fittJwlTSfirr^^^^^ 

«enser, stirrer, and a thermometer. Then the pH thereof was controlled to 10.0 with 5N-sodium 
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.o coH »o 70°C While stirring, and then further methylolificated at 70°C for 2 
hydroxide, the temperature ^^^^jl^f^^^^^,'^^^^ ^J^^ '^-^, and etherified at 70-C for 4 hours. After that, the pH 
hours, -me pH thereof was controlled to 3;° "^'if ° J «ere distilled off under reduced pressure, 

thereof was controlled to 7.0. methanol, f ""^^f^^^^^;,^™^^ ^onobutyl ether, and the precipitated salts 
Then the readed solution wasdilutedwrthaaopa^^^^ 

resin is abbreviated as methylated melamiiw resin 

(Conparativentanutacturing exalte 3, ,e«ant;<eo,^^=«ono.b„,,la.edbenzo,ua,t..laer^^ 

,S,partso,ber»o,uana.,ne..5par.o,^.r^Na^J-^^^^^^ 

tlasKfltti with a decamer, astirrer. ''^f,!!'^ TsS-^^ thSther reacted at 9rC tori hour. The reacted 
arid, the temperature thereof was raised » ^0 C «hte St m,^^ No„.reacted tormaldehyde. n*utanol, and 

. rarrdS'rd:=?.SLr:rmrr"n.heperce.a,.o,^^ 

"•"^rrre^^^^ri^di^.-^.^^^ 

0 resin is abbreviated as butylated benzoguanamine resin (X-3). 

(Comparative manu^cturing example 4)lexamp.e Of production Of methylated b^^^^^^^^ 

3200parts Of methanol. 187.5partsof 80 o.paratorma,de^^^^^^^^^^^ 
. in a reaction vessel fitted with a stirrer, a thermometer ^^^^ ^^^^^^^^^^^ The pH thereof was controW 

was controlled to 10.0 with ^N-c^'-^^^^^^^ that, the pH thereof was cor^rolled to 7.0 w.th 

led to 3.0 with 50 % sulfuric acid, and etherified at /u u to pressure. 

The Stained resin is abbreviated as methylated guanamine resin (X-4). 
(Manufacturing example 8) [example of production of water-borne acrylic resin (B- 1)] 

^SOpartsofe^g^^-^ 
a reflux condensOTS?" gas inlet, and a&eL ^"^t'^!^^^^^^^^^ ethyl acrylate. 87.0 parts of ^m^- 

- b^LBeroxWe.;^ntinuously dropp^from t^^^l^^^;^^ was added, and further reacted for 2 
T^rafter the dropping was t^^'"'"^^^ ' ^^^i^^tSS under reduced pressure, the resm 
hours. After 380.0^ solvent '^f j"^ f Jl"'" .^'^^^^^^^^ the neutralized solution was diluted 

solution was ngi^^ith 20.0 parts 2!3ri^!^g!S'^^^^^ obtained in which 50.6 % of the components 

. rrSe^r^:^^^^^^^^^^^^ Hereinaner. the obtained resin is abbreviated as 

acrylic resin (B-1). 

IManulaCuring example 9) [example o, produc.»n C water*orne polyeaer resin ,B.2)1 
„ ».par.eo.a^,d,ous^me,IHica.d.«..pa«s^anM-^^^^ 

s^r„;sraSr;sr{r:r£r=^ 
red^an^-r^rja-sfarhr^is'o'Ter:^^^^^^^^ 

55 ethylene glycol monobulyl ether was obtain«l^ neutralized with 28.5 parts of N.N- 

When the temperature thereof reduced to 70 C. the reaped maT ^^^^^^ ^^^^^ 

dimethylethanolamine. and was diluted v.th ^^.^ /J^^^^"^^^^ value thereof was 26.7. Hereinafter, the 

which 50.3 % of the components were non-volatile was compriseo. 
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obtained resin Is abbreviated as polyester resin (B-2). 

(Example 1) [example of production of coating] 
(Examples 2 to 8) [example of production of coatings] 
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Acrylic resin (B-1) 
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Polyester resin (B-2) 
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Amino resin (A-1) 
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Amino resin (A-2) 
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Amino resin (A-3) 
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Amino resin (A-4) 
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Amino resin (A-5) 
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Amino resin (A-6) 
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(Comparative examples 1 to 6) [comparative example of coatings] 



(Testing and Evaluating method) 
(1) Properties of cured film 

^^^^ 

tne test panels were obtained. TTien. the following tests were carried out by using the test panels. 
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(2) Water resistance 



5 (3) Corrosion resistance 

The results of the following tests (A) and (B) were evaluated together. 

[Test (A)] 

10 



c^s at one sTde. thereby the corrosion resistance of the coatings were evaluated. 
15 [Test (B)] 

4t, HQ 7 9^71 were carried out by using test panels in which cross-cuts were 
Salt spray tests in accordance with JIS Z-2371 were ^^'^'^ ^l in which rust or blisters were generated from the 

20 evaluated. 

(4) Retort resistance 

Tes, panels .e„ pu. imo an au»c^e ,n ^ .h, „mp»a,ure was ''>^^}^' "^"^ '"^^ 
« ware SI ter M minuti. -n-a condifcns of tha crad (lla« of «.e .ast panals wera obaa^ad. 

(5) Pencil hardness 

,„ accordanc. OlS K.S400. ma Mtowlna .es« (C) and ,D, wa,a camad out. Tha oPtainad ras* wa« «a,u. 
30 ated together. 

[Test(C)] 

Tnaaan«s,^«a,ecaniedou,as*e.as<o.=.«oson,e.s^a».ma«™^^^ 
» uas a. room tanrparaurra wara maaaurad ^^^^ talrTaSa^ZTt^^^Ton, .ha cuB a, ona sMa. 

r^"ir.;crs « rsSSo^, r.?«o - r^ ..a. « .a 

cuts, and ate or peeled away to 3 mm from the cuts at one side. 
40 [Test(D)] 

^asan,es,apswaracarriadou,aa««.a5o.,a»,,ras,s«n^o,«aJ»^^^ 

-rs^i^rarrr-srs^c^r^L^rrr^^^ 

45 

(6) Flexibility 

,nac=»danoawi,hJ,SK.5400,0u,»n,^c,.«U.oad-=00^i^^^ 
ping taa (6.0 mm) w.ra carried out based on the loUowina lesl malhods (E) and (f), ana m 
50 shown together. 

[Test{E)] 

™ s.epswareca.,ado.asa.«.o.c=„osionr^a^«^^^^ 

« and Erlcksen cupping tes. ware ^'^«'r','^"'::i^^STJS^^ torn ma cob a. ona side, and 
until rust or blisters were ganeralad in me test P^f^-^^ nXSt oSfre were generated lha test panels, and 

rt:rarrrr3r=r.srn:srrjar^^^^^ 
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formed on the test panels were observed, thereby processabilities thereof were evaluated. 
n"est(F)] 

temperature »as Lid ,o r^-olXm Jl^Jf " »» 

~e.^es..e.redLr4^~rsr^^^ 

(7) Transparency of cured film 

The test panels coated clear coatings were observed, and the transparency of cured film was evaluated. 

(8) Glossiness of cured film 

Jhe test panels coated coatings containing titanium were observed, and the glossiness of cured films was evalu- 

(9) Storage stability of coatings 

1 : excellent 
2 : good 
3 : nearer good 

4 : possible to use (limitation of practical use) 



5 : nearer bad 
6: bad 

7 : extremely bad 
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Comparative example 
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Acrylic resin {B-1) 
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Polyester resin {B-2) 
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Butylated melamine resin (X-1) 
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Methylated melamine resin (X-2) 
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butylated benzoguanamine resin (X-3) 
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Methylated benzoguanamine resin (X-4) 
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Table 3 (continued) 
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Pencil hardness 
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Transparency 
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Storage stability 
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Water resistance 
Corrosion resistance 
Retort resistance 



Pencil hardness 



Flexibility 



Transparency 



Table 4 

Comparative example 
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Glossiness 



Storage stability 
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(Manufacturing example 10) [example of production of amino resin (A-7)] 

reacted at 90**C for 1 hour. ^ *. .r+hor raarted for 3 hours. Then the pH thereof was 

'""^e rlacted solution was dehydrated while ^^^'-^^^^^^^^^^^ and water were distilled 

controlled to 8.0 with N.N<limethylethanolam.na^^^^^^^^^^ of^^S e ^^'"^ "^"^'^ °' 
olf under reduced pressure (80 mm Hg) urrt.l /^^^^^^^ 55 p^^ts of deionized water, 

resin reached at 70 %. After that, the reacted ^^^"^^'^2 % of the components were non-volatile (measunng 
in this way. the pale yellow object ^v'.^^^^^^^^^ Z,. and the color number was 1 or less. 

conditions=108°C / 2 hours) was obta.ned. The ' 
Hereinafter, the obtained resin is abbreviated as amino resin (A 7). 



(Manufacturing example 11) [example of production of amino resin (A-8)] 



methyl alcohol were placed in a four-necked flask fitted with a retiux 

while stirring, and then reacted at 70''C for 3 ^ours^ M^i^^thvlethanolamine. Non-reacted formaldehyde, methyl alco- 

ThenthepHthereof was controlled to8.0wrthNr^^^.m^^^^^ ^^^.^^.^^i.^ components 

hol. and water were distilled off ""'^--^"^f^/^^^^^^^^ diluted with 1 50 parts of deionized 
comprised of the obtained resin reached at 98 ><.. After that, tne rea 

water and 80 parts of ethylene glycol monobuty e*er_ components were non-volatile (measunng 

in this way, the pale yellow object '^s'"J°'^'2L?'?ere^^^^ and the color number thereof was 1 or less. 
conditions=108<>C / 2 hours) was obtained The ''^^^^^^^^^^ 
Hereinafter, the obtained resin is abbreviated as amino resin (A 8). 
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(Manufacturing exanple 12) [example of production of amino resin (A-9)] 

comprised of the obtainsd resh Zjied^?™?- SfhT-T PefcOTage of non^latiie componenfs 

. »a.e, anct 20 pa* Of e,hyir;^™^°,>,te^aT ' *° ""'"^ «* « pam of denized 

Herelnaffer. fhe ' 
t (Manufacturing example f3) [example of productionof aminoresin (A-IO)] 

reac^^lfy AH^ V^^^^ Sj^ . P^^'^^"*^^^ °* non-volatile components comprised of the obtained resin 
glcol motbutt eTher ' ' """^"^ ^ °° °< 60 parts of ett^ene 

condtirnrTos-?/ S^'hl^^^^^^^^ ^ "on-latlle (measuring 

Her^nafter. the obtain^";Si:^ a'SSed'^a: ":ST:'^nTT ' '"^^ ' °^ 

(Manufacturing example 14) [example of production of amino resin (A-1 1)] 

1 15.5 parts of 2-(4.6-diamino-1, 3, 5-trjazjne-2-vn-ben7nir ariH q'» <; „^r*o ^* u 
formit IB [marketed by Koei Chemickl nduS Co tnTol ^ Parte of benzoguanamme. 375 parts of Koei 

/ isobutyl alcohol / water - 4 / 5 /T wiil^t nfr^ ,^ "^'"^ °^ hem.fbrmal solution, formation: formaldehyde 

deionized water and 25 parts of ethylene gCm^l^^^^^^^^^ "'^"^ ''^^ ^^^^ 

concl^rntw^^s'^htrslTasl'tl^^^^ "Ti ' ""^ °' '^"^"^'^ (-^asuring 

Hereinafter.tbL'b;rrii:yaS^^^^^^^ 

(Manufacturing example 15) [example of production of amino resin (A-12)] 
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(Comparative manufacturing example 5) [example of production of n-butylated melamine resin (X-5)] 

126 oarts of melamine 300 parts of Koei formit NB. and 294 parts of n-butyl alcohol were placed in a four-necked 
flasSv^^/adetr^^^^^^^ 

irw ihe temoerature thereof was raised to 90»C while stirring. After raising the temperature thereof to 90°C, and keep- 
r^'tht rpS^^^^^^ the reacted solution became uniform. additioa ^^^^^^^ contnue.^ 

Q^or w 1 hnnr the reacted solution was dehydrated while refluxing. and was further reacted for 6 hours. Non reactea 
SmaldeMe'nS^^^^^ 

non-volatile components comprised of the obtained resin reached at 70 % 

After that the reacted solution was diluted with 25 parts of ethylene glycol monobutyl ether. In th w he *jed 
resin SuS was obtained in which 64.4 % of the components were non-volatile ^^^^^"''^ ^^^^'^ J^^^ 'J^ 
hours)1,arcomprised. the Viscosity thereof was V. and the color number thereof was 1 or less. Herenafter, the 
obtained resin is abbreviated as n-butylated melamine resin (X-5). 

(Comparative manufacturing example 6) [example of production of methylated melamine resin (X-6)] 

126 Darts of melamine 228 3 parts of 92 % formaldehyde, and 256 parts of methyl alcohol were placed in a four- 
neck^f iSLld wTa rSlux conSenser. a stirrer, and a thermometer. Then the pH thereof was ^ontml ed to io.o w^ 
"m h Jrtide. the tempera 

for 2 hours The pH thereof was controlled to 3.0 with 50 % sulfuric acid, and etherified at 70 C for 4 ►^o"'^- J^"«"J"^^^ 
^ithSeS'waVcont oiled to 7.0 with 5N-sodium hydroxide, and non-reacted formaldehyde, methyl alcohol and water 
CSI^ Off under reduced pressure (80 mm Hg) until the percentage of non-volatile components compr.sed of the 

^'^'^itnThTr^rcf^^^^^^^^ diluted with 50 parts of ethylene glycol monobutyl ether, the P-'P't^ted^"-^^ 
filterS anS wLtrther diluted with 70 parts of deionized water. Then, methylated melamine resin was dbtem«l in 
Ii^60?%of the Lponents were non^^^^^^ 

S^Sreof wIsTh and the color number thereof was 1 or less. Hereinafter, the obtained resin .s abbreviated as meth- 

ylated melamine resin {X-6). 

(Comparative manufacturing example 7) [example of production of isobutylated benzoguanamine resin (X-7)] 

187 parts of benzoguanamine. 375 parts of Koei formrt IB. and 256.5 parts of isobutyl f "l;^' ^'^^^^^^^ 
necked flask fitted with a decanter, a stirrer, and a thermometer. Then the pH thereof 

phosphoric acid, the temperature thereof was raised to go-C while strnng^and then further react«l at 90 C fori hour. 
Thf> reacted solution was dehydrated while refluxing. and was further reacted for 6 hours. 
"^^ofr^ad^^Z^^^^ 

the percentage of non-volatile components comprised of the obtained resin reached at 70 /-. Then the f jad^^oK^on 
was diluted with 31 parts of ethylene glycol monobutyl ether, the precipitated salts were filtered. Then, 'sobutylethertf 
catedTeSc^l^^^^^^^ vis ob'Jned in which 66.0 % of the components were nonjjolatje ('"ea 
ront^OS"?/ 2 hours) was comprised, the Viscosity thereof was W-X. and the color ruimber thereof was 1 or less. 
Hereinafter, the obtained resin is abbreviated as isobutylated benzoguanamine resin (X-7). 

(Comparative manufacturing example 8) [example of production of methylated benzoguanamine resin (X-8)] 

320 parts of methyl alcohol. 262.5 parts of 80 % paraformaldehyde, and 1 87 parts of be"-^^';! 
inareactLvesselfWedwithastirrer.athermometer.ardluxcondenser.andar^^^^^^^^ 

was controlled to 10.0 with 5N-sodium hydroxide, and the temperature was raised to 70 ^■^^^"^^f'^^ 
70"C for 2 hours. Then the pH thereof was controlled to 3.0 with 50 % sulfunc acd. ^"^e^h^^'''^ f ^Lj^^^^^ 

After that the pH thereof was controlled to 7.0 with 5N-sodium hydroxide, non-reacted formaldef^de, "^^^^^ 
hoi. and >^te were distilled off under reduced pressure (80 mm Hg) un«l the P«^^;«"^9 "rna^d Sn^^^^^^^ 
romorised of the Obtained resin reached at 98 %. Then the reacted solution was diluted with 1 40 parts of ethylene gly 

ZnZrethTaS'the precipitated salts were filtered. Then, methyleth^ilj^ted 
obtained in which 65.5 % of the components were non-volatile (measunng conditions =108 C ' ^ "^"^^^^ ^^"^^ 
prised, the Viscosity thereof was X-Y. and the color number thereof was 1 or less. Hereinafter, the obtained resin 
; abbreviated as methylated benzoguanamine resin (X-8). 
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(Manufacturing example 16) [example of production of water dispersed resin (B-3)] 

ture. the pre-emuls.on and the solution obtained by dissolving 1 .5 parts of sodium persulfuTatel so ^^^^^^^ 

then a^ le rP^'^^ continuously stirred. After dropping, the solution was further reacted at SO-C for 2 hours, 

men cooled, and the reacted resin was taken out from the reaction vessel 

dJnXsZTsfS^r'"' ''"^t ^ °* components were non-volatile (measuring con- 

*tions108 C / 1.5 hours) was composed, the viscosity thereof measured by B type viscometer (the same as b^Z^ 

dl^St^t^^^^^^^^^ 

(Manufacturing examples 17 and 1 8) [example of production of water dispersed resins (B-4) and (B-5)] 

^xc^illt'^Z'^l'T ^^'Vl f "^^ P^'P"^^ ^""^ "^^""^^ manufacturing example 16. 
S iar^ln iSf n« '1* ' 5. Moreover, the units of the numerical values in TaS 5 are 

^^^^^^^^^ 



Table 5 



30 



35 



40 



45 



(Example 9) 



50 





Manufacturing example 




16 (B-3) 


17 (B-4) 


18 (B-5) 


N-08 


6 






HS-10 




6 


6 


n-BA 


156 


126 


150 


MMA 


135 


75 


90 


AA 


9 


9 




MAA 






30 


2-HEMA 




90 




i-BMAM 






30 


Non-volatile components (%) 


40.2 


40.0 


40.3 


Viscosity (mPa • s) 


15 


22 


40 


PH 


2.2 


2.2 


1.7 



55 



J 2 hll;rtrr<[nl"f I^t comprising 40 % of the non-volatile components (measuring conditions=1 08«>C 

/ 2 hours) was prepared by mixmg 49.8 parts of amino resin (A-7). 49.8 parts of water dispersed rSn (B 3) 2S nar^ 

(Examples 10 to 16) 

The water-borne resin compositions were obtained in the same manner as example 9. except to change the weight 
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ratio of the resin solid components comprised of amino resin (A) and water dispersed resin (B) as shown in Tables 6 
and 7. Moreover, the concentrations of non-volatile components comprised of water-borne resin compositions were 
controlled by adding deionized water. In Tables 6 and 7, the units of the numerical values are weight parts. 



Table 6 





Example 




9 


10 


11 


12 


Water dispersed resin (B-3) 


6 






5 


Water dispersed resin (B-4) 




7 






Water dispersed resin (B-5) 






8 




Amino resin (A- 7) 


4 








Amino resin (A-8) 




3 






Amino resin (A-9) 






2 




Amino resin (A- 10) 








5 



Table 7 





Example 




13 


14 


15 


16 


Water dispersed resin (B-4) 


8 


6 






Water dispersed resin (B-5) 






6 


7 


Amino resin (A- 10) 


2 








Amino resin (A-11) 




4 






Amino resin (A- 12) 






4 


3 



(Comparative examples 7 to 14) 

40 The comparative water-borne resin compositions were obtained in the same manner as example 9, except to 
change the weight ratio of the resin solid components conprised of amino resin (X) and water dispersed resin (B) as 
shown in Tables 8 and 9. Moreover, the concentrations of non-volatile components comprised of water-borne resin 
compositions were controlled by adding deionized water. In Tables 8 and 9, the units of the numerical values are weight 
parts. 



Table 8 





Comparative example 




7 


8 


9 


10 


Water dispersed resin (B-3) 


7 


7 






Water dispersed resin (8-4) 






6 


7 


n-Butylated melamine resin (X-5) 


3 








Methylated melamine resin (X-6) 




3 


4 


3 
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Table 9 



10 





Comparative example 




11 


12 


13 


14 


Water dispersed resin (B-3) 






8 


7 


Water dispersed resin (B-5) 


8 


6 






Methylated melamine resin (X-6) 


2 








Isobutylated benzoguanamine resin (X-7) 




4 


2 




Methylated benzoguanamine resin (X-8) 








3 



15 



Byusinglhewl«.bornetesin(»,,p<«jlfonsobtainedinexarriplM 
^TnS?s~^' "^"""^ ^« 

20 (1) Compatibility 

nt^^^^^^ ^""^ "^^^^'^^ "^^"^ ^^^^ water-borne resin compositions, it is 

tht!nf wJf.! °' the compositions were uniformly mixed. In addition, the compositions in which the viscosity 
thereof was rapdly mcreased immediately after preparing, were not able to be used in the following tests. 

(2) Storage stability 



25 



30 



35 



40 



45 



SO 



55 



visco'^tL*^h J^r^^th! If" "^"Vf were in storage at ACC for 30 days, the appearances, the transition of 
viscosities thereof and the like, were observed, thereby the storage stability was evaluated. 

(3) Properties of cured film 
[Preparing test panels] 

thickn^?so^tt'l?.N^!^^^^^^ ';^».'°^*'"i";f ""^""^ water-bome resin compositions on tin plates having 0.23 mm 
S^C for lS mt?i -SS^f ? * ! '"'"^ ^ '° ^ '"'°^°'"«*ers (^m,) with a draw<lown rod. and cured them at 

180 C for 10 minutes. The following tests were carried out by using the obtained test panels. 

(4) Water resistance 

The test panels were immersed into boiling water for 30 minutes, and the conditions of cured films were observed. 

(5) Solvent resistance 

timeU'were'l^teeX^ remaining cured films which did not dissolve after a rubbing test with acetone (load 1kg*200 

(6) Retort resistance 

o„H ''^"^'f T/^ ^" autoclave in which the temperature was raised to 130»C by steam at high pressure 

and then were left for 30 minutes. The conditions of the cured films formed on the test panels were oteervei 

(7) Pencil hardness 

In accordance with JIS K-5400. the following tests (D to ® were carried out. 

©Pencil scratching values at room temperature were measured by using the obtained test panels, and were eval- 
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0 Pencil scratching values of the test panels after the aforementioned retort resistance lest, that is, the test panels 
put into an autoclave in which the temperature was raised to 130°C by steam at high pressure, and then were left 
for 30 minutes. 

(§) Pencil scratching values of test panels immersed into 80°C hot water, 

5 

[Evaluating standards] 

Moreover, evaluating standards were as follows. 



10 


1 


• excellent 




2 


. good 




3 


' nearer good 




4 


possible to use (limitation of practical use) 




5 


nearer bad 


15 


6 


bad 




7 


extremely bad 



The results of these tests were together shown in Tables 10 and 1 1 . Moreover, in Table 11,* means that it is impos- 
sible to evaluate because amino resins and water-borne resin compositions cannot be mixed. 

20 



Table 10 





Example 




9 


10 


11 


12 


13 


14 


15 


16 


Compatibility 


1 




1 


1 


1 








Storage stability 


1 




1 


1 


1 








Water resistance 


2 




2 


1 


2 








Solvent resistance 


2 




1 


1 


2 








Retort resistance 


2 




2 


3 


2 








Pensile hardness 


2 




2 


1 


2 
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Table 1 1 





Comparative example 




7 


8 


9 


10 


11 


12 


13 


14 


Compatibility 


7 


3 


3 


3 


2 


7 


7 


7 


Storage stability 




3 


3 


3 


3 


*- 


* 




Water resistance 


* 


6 


3 


4 


4 


* 


* 


* 


Solvent resistance 


* 


6 


4 


5 


6 


* 


* 




Retort resistance 


♦ 


6 


6 


6 


6 


* 


* 


* 


Pencil hardness 


* 


6 


6 


5 


4 


* 


* 


* 



(Manufacturing example 19) [example of production of amino resin (A-13)] 

55 320 parts of methanol, 130 parts of 927o formaldehyde, and 231 parts of 2-(4,6-diamino-1, 3. 5-triazine-2-yl)-ben- 
zoic acid were placed in a four-necked flask fitted with a stirrer, a thermometer, reflux condenser, and a nitrogen gas 
inlet, and the temperature was raised to 70°C. After the reaction was carried out at 70*'C for 3 hours, the pH thereof was 
controlled to 8.0 with N. N^imethylethanolamtne. Non-reacted formaldehyde, methanol, and water were distilled off 
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^ r~i£iSl=H¥— ^^^^ 

(Manufacturing example 20) (example of prcxJuction of amino resin (A-14)] 

hmiro «Kto- "3^'"9 75.1 /o Of the components were non-volatile (measuring conditions-108°C / 2 

(Manufacturing example 21) [example of production of amino resin (A-1 5)] 

(Manufacturing example 22) [exaitple of production of amino resin (A-IS)] 
» and m S2 2^*"^* °' IB, 92 pans of 2.(4.6<»amino-l , 3, 5-tria2ine.2.yl)*en2oic add 

a«r;:erdSror^rr^erer.^trrr^'^^^ 

« etiwiene glycol .^onot^^ ' '"'^ " ^WkI with 40 parts of 

(mel:i'SJdll?n2ifo8^,2!;:,":r°c.SL^ l' " " ■""^"'^ 

tK^eo, , or less. Her^naL^riSS-ratTrL^raLrr^r .Sfe,™^' ^ 

45 (Manufacturing example 23) [example of production of amino resin (A-1 7)] 

69.3 parts of 2-(4,6-diamino-1, 3, 5-triazine-2-vn-ben2oir arW i-^n a r,-,^^ ^* k 
paraformaldehyde. 160 parts of methanol 3:JS r,lSnf n h i f " l ^^J^ benzoguanamine. 97.8 parts of 92 % 
in a reaction vessel fittTluh a stTrJer J'th^^^^^ 0.2 parts of 10 % sodium hydroxide were placed 

^0 was raised to 70oC. andlu^er readS at theTemnlS. rlf o^'^'^'Z''' " ♦^'^P^^*"^^ 
50 OA sulfuric acid, and rearti for 4 h^u^'"' t.n.p,ra^ure for 2 hours. Then, the pH thereof was controlled to 3.0 with 

methr::S:trwr;S™:;^^^^^^ - torma^ehyd. n-hutanol. 

resin is abbreviated as amSlo reSn (ri7^^ '"^ ""'"'^^ ' °^ Hereinafter, the obfained 
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(Manufacturing example 24) [exanrple of production of amino resin {A-18)] 

,„ "*''tS"?CHl.TJrrSL,ed » «.0 w« N.N^i.e.^.e.ha^n-ine. and n-buUn.. -orn^ehyde, and 

75 resin (A-18). 

(Comparative manufacturing example 9) [example of production of comparative txrtylated meiamine resin (X-9)] 

126 parts of meiamine. 375 parts of Koei Formit NB [marketed by Koei ^^^-^f '"?"f ^^^^^^^^^ ^ttanoT^nd 

(X-9). 

(Comparative manufacturing example 10) [example of production of comparative l^tylated benzoguanamine resin (X- 

30 10)] 

,87 pars o. bsnzoguana^lne. 225 pa«s ». For- W a«, pa;B 0, n^anc.^^^^^ 

40 (X-10). 

(Comparative manufacturing example 11) [example of production of comparative methylated benzoguanamine resin (X- 



11)1 



45 



50 
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320 0 parts of methand. 187.5 parts of 80 % paraformaldehyde, and ^B7.0 parts of ^^""'^"^"^^^r^^^P^^^^^ 
in a reaction vessel fitted with a stirrer, a thermometer, a reflux condenser, and a "rtrogen Qas .niet, the pH thereof was 
controlled to 10.0 with 10 % sodium hydroxide, and the temperaUare ^^^^^^ J° ^^o„ed to 

soJJhStsrrrSd^^^^^^^^^^^^ 
nxj^^rroir^^^^^^^ 

salts were nitered. The object methyletherrficated benzoguanamine resm was ob^u.«l -n jae / of me co,^^ 
nents were non-volatile were comprised, the viscosity thereof was Z.-Z,. and the color number thereof was 
Hereinafter, the obtained resin is abbreviated as methylated benzoguanamine resin (X-1 1). 

(Manufacturing example 25) [example of production of water-borne resin (B-6)] 

450 parts of ethylene glycol monoisopropyl ether was placed in a reaction vessel fitted wrth a stirrer, a thermometer. 
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a reflux condenser, a nitrogen gas inlet, and a funnel, and tfie temperature thereof was raised to ISOT WhiiP tho 
(Manufacturing example 26) [example of production of water-borne resin {B-7)] 

nitroren ra^n^rrre^ jtem^^^^^^^^^ ^ ~- ^ 

Serlat^l 3 carts of blSfoT ^^W^^ from the funnel for 4 hours. 1 hour after the drc^pTng 

Zn coZSSso s T^^^ ""^ ^^^^^ 2 hours. The obtained acrylic resiJTolu 

rnTr « ? f=J components, and the acid value thereof was 90.9 mgKOH/g 

(Example 17) 

3525 were miy J thar T ^ ^' ^^^^ °* ethylene glycol monobutyl ether, 0.2 parts of Nacure 

wfs • ' "'''"^ '° ^ °^ --P--t-. and 13 % Of organic so^^' 

(Examples 18 to 24) 



Table 12 





Example 




17 


18 


19 


20 


21 


22 


23 


24 


Acrylic resin (B-6) 


6 


7 


5 


7 


7 




6 


7 


Acryl modified epoxy resin (B-7) 












5 
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JO 





Exan 


nple 










17 


18 


19 


20 


21 


22 


23 


24 


Amino resin (A- 13) 


4 
















Amino resin (A- 14) 




o 
O 














Amino resin (A-15) 








3 










Amino resin (A-16) 










3 


5 






Amino resin (A-17) 














4 




Amino resin(A-18) 
















3 



,5 (Corrparative examples 1 5 to 1 8) 

ralioTsolid Slpo^nts »f amino rasin (X) and acrylic ,asin (B-6) as sho«. in Tal^e 13. 

20 (Comparative examples 1 9) 

The comparative coating was obtained in «.e same 
y,ene glycol monobutyl ether and -*«^J.^«^*V change t^ amou t units of the 

thereof to 23 %. Mixing ratios in comparative examples 15 to 19 were snown m 
numerical values in Tables are weight parts. 
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Table 13 





Comparative & 


:ample 






15 


16 


17 


18 


19 


Acrylic resin (B-6) 


7 


7 


5 


6 


6 


Butyiated melamine resin (X-7) 


3 










Butylated benzoguanamine resin (X-8) 




3 


5 






Methylated benzoguanamine resin (X-9) 








4 


4 
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The properties, conditions of the coatings ooiaineu .. . , -k- 
the properties, and conditions of the cured films were evaluated. 
Moreover, the testing and evaluating method were as follows. 



(1) Transparency of the coating solution 

45 The transparency of clear coating solutions were observed. 

(2) Storage stability of coatings 

■_ a* AnT for 30 davs Then, the conditions and the 

(3) Amount of generating discharges (so-called fume; like tar) 
T^e^earcoa^noswe-eoo^edoMinp^es^^aas^^^^^ 

^c:s;°rerreS.c:rjsr.^-~^^ 

collected discharges were evaluated as the generated amounts of discharge. 
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(4) Appearance of cured film 

(5) Water resistance 

The test panels were Immersed into boiling water for 30 minutes, and the conditions of cured films were observed. 

(6) Retort resistance 

(7) Pencil hardness 

In accordance with JIS K-5400. pencil hardness was evaluated as follows 
uateJ thereby pencil hardness was eval- 

(8) Flexibility 

pingL^Trmmi:rcfr^^^^^^ 

obseiiinSrr^^^^^^^^^ 

testp^n\l1SX:Str^ 

which the temperature v^s raise?to^30^^^^ ' P^"'" f^"^ ^°='ave in 

ingthecracKstormedoT^ition^^ 

Moreover, the evaluating standards used in Tables were as follows. 

1 ; excellent 

2 : good 

3 : nearer good 

4 : possible to use (limitation of practical use) 
5 : nearer bad 
6: bad 

7 ; extremely bad 
These results are shown together in Tables 14 and 15. 
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Table 14 





Example 




17 


18 


19 


20 


21 


22 


23 


24 


Transparency of coating solution (clear coating) 


1 




1 


2 




1 




2 


Storage stabiiity of coatings 


1 




1 


2 




1 




2 


Amount of generating discharges 


2 




2 


1 




2 




3 


Appearance of cured film 


1 




1 


1 




1 




1 


Water resistance 


1 




1 


1 




1 




1 


Retort resistance 


3 


2 


1 


1 




1 


2 


2 


Pencil hardness 


2 


2 


1 


2 


2 


1 


1 


2 


Flexibility 


2 


1 


1 


1 


1 


1 


2 


2 



Table 15 





Comparative example 




15 


16 


17 


18 


19 


Transparency of coating solution (clear coating) 


7 


7 


7 


6 


1 


Storage stability of coatings 


7 


7 


7 


6 


1 


Amount of generating discharges 


6 


4 


5 


5 


5 


Appearance of cured film 


2 


2 


2 


2 


2 


Water resistance 


2 


2 


2 


2 


2 


Retort resistance 


3 


3 


2 


4 


4 


Pencil hardness 


3 


3 


2 


3 


3 


Flexibility 


3 


2 


2 


3 


3 



Industrial utilization possibility 

The present invention can produce a water-borne resin composition comprising amino resin, which has excellent 
hydrophilicity, that is, water reducibility or water dispersibility, can decrease the amount of organic solvent contained in 
a coating, has excellent curability, water resistance, flexibility, heat resistance, hardeness which are equivalent to those 
of hydrophobic amino resin, and which can decrease discharges in a dryer, and a water-borne coating comprised 
thereof. 

Claims 

1 . Water-borne resin composition comprising: 

amino resin (A) obtained from amino compound (a) comprising at least one carboxyl group in a phenyl group 
of benzoguanamine, the amino compound (a) represented by chemical formula 1 and 
water-borne resin (B) having a functional group reactive with the amino resin (A). 
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»«> amino resin (A). w..,,™,, unsKuratM n»nomer having a taalonal g,a/p which 

can react 

^i*«n"4r:Zrotih'r^^ '°; "v-non^r h».ng a *.„c«onai g.^, 

' ^lt?™„Z«.°°"'""° ' '--«^ to Oh, o, Cairns , „ „ as an 
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